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Abstract 
One of the complex challenges that universities have to confront nowadays is given by the imperative necessity to design their 
studies offer in order to meet the present and future society needs and expectations. Starting from the premise that a university 
study program represents a university product, it has to have high value, flexibility and quality in order to fulfil the education 
service market requirements. This paper proposes a possible approach to curricular design in HE from an interdisciplinary 
perspective, by interweaving techniques, instruments and methods used in the competitive design of products with the dedicated 
methods of education sciences.  
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Introduction 
One of the characteristics of contemporary society is the central role of knowledge in the production processes, to 
the extent that the most frequent qualifier now used is that of the knowledge society. We are seeing the emergence 
of a new economic and productive paradigm in which the most important factor ceases to be the availability of 
capital, labour, raw materials or energy and becomes the intensive use of knowledge and information. 
Today’s most advanced economies are based on the greatest availability of knowledge. Comparative advantage is 
increasingly determined by the competitive use of knowledge and of technological innovations. This centrality 
makes of knowledge a pillar of the wealth and power of the nations (Bernheim Tünnermann Carlos & Marilena de 
Souza Chaui, 2003). 
In this given context, higher education, as main provider of highly qualified labour force, becomes an 
institutional resource absolutely indispensable for the formation of the knowledge society and the accomplishment 
of goals to redefine the foundations of competition.  
In an ever more powerful competitive environment, universities, as main factors responsible for the creation and 
dissemination of knowledge, must adapt their educational offer in order to respond to the implicit and explicit needs 
of the society. The orientation toward the satisfaction of customer (both internal and external) and stakeholder 
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requirements and needs becomes imperative, from the macro level design phase and to the micro level design phase, 
corresponding to a real teaching-learning sequence.  
This paper puts forward the development of a possible design algorithm for a study program in a customer 
oriented domain through an interdisciplinary approach; this consists of a mix of techniques and tools specific to 
social sciences and to the competitive design in engineering as well.  
1. Conceptual specifications 
Higher education provides knowledge and forms competences which apply scientific principles in the resolution 
of real life problems. Globalization, the increase of competition, team activity, networks and multicultural 
environments, the spectacular progress of IT&C, all these represent the premises that demand to be taken into 
consideration when it comes to the development algorithm of a modern academic offer.  
The product offered by higher education is knowledge and is provided to the society under various forms: 
graduate competences in specific domains, results of scientific research, consultancy, expertise, knowledge transfer 
to organizations belonging to the socio-economic environment (in order to generate the new and to increase their 
competitiveness), and of course, involvement of members of the academic community in the social life.  
University customers are represented by the recipients, the beneficiaries of the products delivered by the higher 
education institution; the stakeholders are the individuals, the groups or the organizations that have certain interest 
concerning the activity of the institution. The customers and the stakeholders can be internal or external in what the 
institution is concerned. The main customers of the university are: a. the society, represented at the interface 
provider-customer by central governmental or local administration institutions, companies and organizations, 
specialized institutions in the management of the labour force market; b. students – with a double quality – internal 
clients (as participants at the formation process) and external as beneficiaries of this process. Other stakeholders of 
the higher education institution are the parents and other representatives of students, the leadership of the university, 
the personnel (including the academic one), high schools, national and international academic community.  
2. The study program design model 
This paper proposes a customer oriented curricular design model for a study program and a course. The novelty 
of this model comes from the approach of the study program, and of the course as a product with value on the 
competitive educational market, which must meet the needs of internal and external customers and stakeholders.  
The proposed model is a holistic one by considering all factors that influence the quality of the project, previous 
identification of possible errors and preventive and corrective actions.  
The suggested model for the design of a study program is a two phase algorithm, and each of these phases 
includes several stages. For each phase and stage, advanced techniques and methods shall be used for competitive 
design (see the model below). This approach has the purpose to ensure an increased strictness for the process and an 
improved efficacy and efficiency of the designed program.  
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Figure 1: Stages in the design of a study program 
PHASE 1 
Fundamental input data: 
- study domain, 
- student knowledge, 
- their attitude and priorities, 
- social current and anticipated 
knowledge needs,  
- research results, 
- educational priorities etc. 
Operational, 
applicable stage 
General finalities and 
anticipated educational 
results 
Requirements and restrictions of the 
study program: 
- requirements imposed by accreditation 
bodies 
- number of credits 
- financial and time constraints 
- human resources 
- efficiency and efficacy of existing 
programs
Courses 
- goals and objectives, 
- student characteristics, 
- results of scientific and psycho-
pedagogical research 
- teaching-learning-evaluation strategies  
- available time and schedule 
- resources (human, financial) 
Ideal stage of the 
project (possible 
scenarios) 
 
Preliminary stage 
- Identification of program 
necessity and opportunity,  
- Identification of phase risks, 
- Preventive actions, 
- Ensuring success by taking into 
consideration all factors involved 
Methods:  
 
Questionnaires  
Focus-group 
Gap analysis  
Failure Mode and Effects 
Analysis (FMEA) 
Methods:  
 
Quality function 
deployment (QFD) 
Morphological 
analysis 
AHP 
Correlation matrix 
Methods:  
 
Dynamic QFD 
Morphological analysis 
AHP 
PERT diagram 
GANT diagram 
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Phase 1 represents the common elements for study programs and courses and phase 2 explores and approaches 
the development, implementation and determination of improvement strategies for each course.  
 
 
Figure 2: Stages in the design of a course and associated methods 
PHASE 2 
1. Analysis of learning requirements/needs 
materialized in knowledge and competences; 
Methods 
GEMBA charts 
2. Analysis of existing constraints and 
determination of capabilities of the institution  
Methods 
Group interview 
3. General design of the course: 
 Defining the finalities/results of the course in 
terms of knowledge and competences, skills 
and abilities; 
 Defining the objectives of learning: specific 
learning results that the student will obtain by 
the end of each course unit; 
 Coherent organization of learning objectives; 
 Selection and definition of appropriate content 
and additional material; 
 Identification of appropriate teaching-learning-
evaluation methods, determination of work 
formation; 
4. Implementation of the project; 
5. Monitoring of teaching-learning activities as 
these unwind 
6. Analysis of existing constraints and 
determination of capabilities of the institution 
 
7. Determination of improvement strategies 
 
Methods 
 
QFD 
FMEA  
Morphological analysis 
Brainstorming 
Affinity diagram 
Matrix diagram 
Pairwise comparison 
Sagittal diagram 
 
 
Methods 
GANTT, PERT 
Methods 
Observation  
Correlation diagram 
Methods 
Questionnaires, interviews 
Five minute essay  
I know-I want to know-I learned technique 
Methods 
Pareto chart 
Cause-effect diagram 
The 5 why technique 
Brainstorming  
Prioritization techniques 
SWOT 
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Phase 2 begins after a formal approval of the study program and consists of the production, implementation and 
evaluation of each unit, as well as the identification of improvement opportunities.  
The figure above presents a possible design model of a course and each stage of this model is associated with the 
respective methods.  
In the following we shall present the core of two of the mentioned complex methods used in the model.  
QFD was introduced by Dr. Mizuno and Dr. Akao in the 1970s (Summers, 2006). It was used in the early 1970s 
by Mitsubishi and Toyota to improve the quality of their products (Evans, 2005). Toyota began to develop the 
concept in 1977. The purpose of QFD is to ensure that the voice of the customer is incorporated into the design and 
delivery of a product or service. The process ensures that customers’ requirements, expressed in their own terms, 
become the basis for the definition of product or service quality. Organizations use the voice of the customer to 
drive changes to the way they do business. They align their processes to meet the needs of their customers the first 
time and every time (Summers, 2006).  
Failure modes and effects analysis (FMEA) is a procedure in product development and operations management 
for analysis of potential failure modes within a system for classification by the severity and likelihood of the 
failures. The purpose of this method is to analyze the design characteristics relative to the planned manufacturing 
process to ensure that the resultant product meets customer needs and expectations. When potential failure modes 
are identified, corrective action can be taken to eliminate or continually reduce the potential for occurrence. The 
FMEA approach also documents the rationale for a particular manufacturing process. FMEA provides an organized, 
critical analysis of potential failure modes of the system being defined and identifies associated causes. It uses 
occurrence and detection probabilities in conjunction with severity criteria to develop a risk priority number (RPN) 
for ranking corrective action considerations. (Crişan, L., Popescu, S., Brad, S., Lemeni, L., 1999) 
3. Concluding remarks 
Considering that the final result of the educational process is the formation of specialists capable to involve 
themselves in the economical and social progress, the design of academic study programs and courses should consist 
of the orientation towards performing study programs, according to the absorptive capacity of the labour market and 
domain requirements, existing human and financial resources and, of course, educational requirements of 
undergraduates.  
The quality of the study program and of the course as products with value on the competitive educational market, 
which have to meet the requirements of internal and external customers and stakeholders, begins from the design 
phase. A well established design process, which is based on the use of advanced techniques and methods, such as 
QFD, FMEA, morphological analysis etc., increases substantially the success rate of the study program and its 
efficacy and efficiency.  
References: 
Bernheim Tünnermann, C., & Chaui, M. (2003). Challenges of the university in the knowledge society, Five years after the world conference on 
higher education. UNESCO Forum Occasional Paper Series, Paper No. 4. Retrieved on Sept. 25, 2010 from 
http://unesdoc.unesco.org/images/0013/001344/134422e.pdf 
Brad, S. (2006). The product manager basic handbook in Engineering and Management of Innovation. Bucharest: Economic. 
Crişan A., Răcăşan R., Codre C., & Ţirfea D. (2009). Developing Innovative Methods for Delivering Transferable Competences in The Scientific 
Field of Metrology.  Paper delivered at The 13th National  &  4th International Conference  „Metrology in Production Engineering”,  Poznan,  
23-25 sept. 
Crişan, L., Popescu, S., Brad, S., & Lemeni, L. (1999). Quality Management techniques, instruments and methods. Cluj Napoca: House of 
Science Book. 
Diamond, R. (2008). Designing and assessing courses and curricula (3rd ed). John Wiley & Sons.  
Evans, J. R. (2005). Total Quality: Management, Organization, and Strategy (4th
t
ed). Mason, Ohio: South-Western.  
Popescu, S. (2004). Quality guide in higher education. CALISRO Project. Bucharest: University Publishing House. 
Summers, D. (2006). Quality (4 th ed.). Upper Saddle River, New Jersey: Pearson Education, Inc. 
